Introduction: The purpose of this study was to assess doctors' knowledge,
Introduction
Obesity, defined as a BMI ≥30 kg/m 2 , is recognized by the American Medical Association as a disease resulting in increased health risk (1, 2) . According to data from the most recent National Health and Nutrition Examination Survey (2011-2012) by the US National Center for Health Statistics, 35% of adults in the USA are obese (3) . Obesity is the second leading cause of preventable deaths in the USA; it is a leading cause of morbidity, disability, and health-care utilization and increases healthcare costs (4) . The 2002 World Health Report estimated that >2.5 million deaths annually are assigned to weight-related comorbidities (5) . Obesity is associated with an increased risk of various comorbidities, known as obesity-related diseases, such as hypertension, hypertrophic cardiomyopathy, hyperlipidemia, diabetes, cholelithiasis, obstructive sleep apnea, hypoventilation syndrome, degenerative arthritis and psychosocial impairment (6, 7) . Consequently, in everyday clinical practice, a wide range of medical specialties confront obesity and obesity-related comorbidities (8) .
Despite the frequency with which doctors encounter obesity, there is a paucity of data regarding their knowledge about and attitudes toward obesity and bariatric surgery. In contrast, negative attitudes toward obese individuals with regard to perceptions about their willpower, laziness, attractiveness, and noncompliance with medical advice have been addressed (5, 6, (9) (10) (11) . Inadequate time for counseling, lack of resources for referral, limited formal training and competence, concerns about reimbursement, and beliefs about the futility of treatment and patient compliance have been cited as barriers to addressing obesity (1, 8, (12) (13) (14) (15) . One report indicated that only 42% of obese individuals have been advised to lose weight by their physician (16) . Personal views on bariatric surgery may influence health-care professionals' advice regarding counseling and referrals. Furthermore, some health-care professionals have expressed concerns regarding patients' complications and mortality after bariatric surgery (17) .
The present study was designed to estimate doctors' knowledge and perceptions of bariatric surgery. We also aimed to clarify their concerns about referring patients for bariatric surgery and to determine their interest in learning more about bariatric surgery.
Material and Methods
The study population included doctors with varying medical specialties in public and private practice in the Thessaly region of Greece. A self-administered 24-item survey was written based on the expertise of bariatric surgeons at an academic center. The survey asked for information regarding demographics and practice characteristics. The main areas addressed by the survey included self-reported knowledge regarding bariatric surgery, awareness of existing bariatric centers, and referral patterns. Each item used 5-point Likert scale (Appendix). The survey was pretested with five participants for face and content validity, clarity of instructions and questions, comprehensiveness, and appropriateness of items and response categories.
The protocol for this research project was approved by the Institutional Review Board of the University of Thessaly, where the survey was created. The research conformed to the provisions of the 1995 Declaration of Helsinki (as revised in Brazil 2013). The selfadministered questionnaire and a cover letter explaining the purpose of the study were given to the participants. The participants provided informed consent, and anonymity was preserved.
Statistical analysis
Statistical tests were conducted using common statistical software (SPSS version 20; SPSS, Chicago, USA). Each survey item was analyzed using descriptive statistics. 
Results
The questionnaire was sent to 500 doctors; 300 replied, resulting in a response rate of 60.0%. A set of questions was used to test participants' level of self-reported knowledge of obesity and bariatric surgery. The majority of doctors (94.0%) chose BMI as the most widely used marker for assessing obesity. Although 98.7% of participants knew how to calculate BMI correctly, only 64.0% successfully defined obesity in terms of BMI. Additionally, 60.7% of doctors were familiar with the US National Institutes of Health criteria for bariatric surgery. Only 8.3% of doctors felt better educated on bariatric surgery than on other more conservative treatments, and general surgeons were better educated than other specialists (41.7%). A list of comorbidities was given to the participants to help them recognize the obesity-related diseases. Almost half of the participants were aware that all of the conditions were obesityrelated comorbidities. However, only 13.0% of the doctors related infertility to obesity, and 13.9% related musculoskeletal problems to obesity (Table 2) .
When asked to select the appropriate treatment for a patient who failed to lose weight with diet and exercise, the majority stated that they would insist on conservative methods (strict diet, 47.3%; medication, 24.7%), whereas only 28.0% would propose bariatric surgery.
The rate of familiarity with the various types of procedures is summarized in Table 3 . The majority of doctors had limited knowledge of the intragastric balloon procedure, adjustable gastric banding, and laparoscopic sleeve gastrectomy and no knowledge of more complex bariatric procedures, such as Roux-en-Y gastric bypass, mini-gastric bypass, and biliopancreatic diversion with or without duodenal switch. Participants' knowledge of bariatric surgery was from conferences and courses (49.7%), the Internet (40.7%), and the news (9.7%).
A minority of doctors (24.7%) knew of the existence of a nearby bariatric center in our area. They had been made aware of the clinic by a colleague (50%), a patient who had already undergone a bariatric procedure (21.6%), a conference (20.3%), or a patient (8.1%).
Only 21.3% of the participants had referred a patient to a bariatric center, with general surgeons having the highest referral rate (41.7%).Reasons for non-referral included lack of interest in bariatric surgery (37.3%), patient refusal (35.3%), high operative fees (17.3%), lack of confidence in bariatric surgery (6.3%), and lack of access to a nearby bariatric surgery center (3.7%) (Figure 1 ). Cardiologists (90.2%) and endocrinologists (90.0%) had the highest rates of non-referral, followed by physicians (83.3%), gastroenterologists (83.3%), orthopedics (82.4%), gynecologists (80%), pneumonologists (77.4%), other specialists (66.7%), and general surgeons (58.3%).
A significant proportion of doctors (76.0%) were interested in improving their knowledge in bariatric 
Discussion
The present study provided valuable insights about the level of knowledge, perceptions, and practices of doctors regarding obesity and bariatric surgery. The majority of participants (43.0%) had 5-10 years in practice, and 77.3% were in private practice. Although almost all could calculate BMI, only 64.0% successfully defined obesity in terms of BMI. Moreover, familiarity with US National Institutes of Health guidelines was moderate and similar to results in a previous study (14) . Just less than half of respondents were able to address the implications of obesity, which indicates that many doctors are not adequately educated regarding morbid obesity and its health consequences. As such, obesity may remain undertreated. Other studies have also shown that health professionals are poorly prepared to address obesity and held unfounded assumptions about obese patients; reasons included an absence of training in behavior-change strategies and scarce experience working within interprofessional teams provides a lifelong and sustained support, education and follow-up of the obese patients since obesity is a chronic, multifactorial disease and as such needs multidisciplinary approach. Although physicians regularly examine obese patients, studies have demonstrated that physicians often do not screen for obesity or manage it (12,18-20). Bleich et al. analyzed national physician practice patterns of obesity care based on data from the 2005 National Ambulatory Medical Care Survey (USA). They found that onethird of obese adults received an obesity diagnosis and one-fifth received counseling for weight reduction (17.6%), diet (25.2%), and exercise (20.5%) (12). Smith et al. surveyed 1211 primary care physicians and found that less than half recorded BMI regularly or provided specific guidance on diet, exercise, or weight control (13) . Weight loss medications and bariatric surgery are infrequently recommended as approaches to weight loss management, especially by physicians with a high volume of extremely obese patients (5-7). In our study, the majority of respondents suggested conservative methods (e.g. strict diet, 47.3%; medication, 24.7%) after diet and exercise had failed, but one-third would propose bariatric surgery as a method of treating obesity. Furthermore, only 8.3% of doctors stated that they felt educated about bariatric surgery. It seems that there is a knowledge gap regarding the effectiveness of bariatric surgery, its complications, and the related risk of mortality. Respondents were not familiar with the various types of surgical procedures for weight management. The majority of doctors knew little about the intragastric balloon technique, adjustable gastric banding and laparoscopic sleeve gastrectomy, and most were not at all familiar with Roux-en-Y gastric bypass, mini-gastric bypass, or biliopancreatic diversion with or without duodenal switch. According to a worldwide survey conducted in 2014 by Angrisani et al., 1315 bariatric procedures were performed in Greece, accounting for 0.02% of procedures worldwide. The most commonly performed procedure was laparoscopic sleeve gastrectomy (56.97%), followed by gastric plication (20.7%), adjustable gastric banding (8.3%), Roux-en-Y gastric bypass (6.4%), mini-gastric bypass (4.9%), other procedures (2.1%), endoluminal procedures (0.75%), and biliopancreatic diversion (0.6%) (21) . At the bariatric center in Thessaly, which opened in 2006, laparoscopic sleeve gastrectomy is similarly the most commonly performed bariatric procedure.
In our study, only 21.3% of doctors had already referred a patient to a bariatric center. Hirpara et al. found that non-bariatric surgeons had the highest referral rate (68.3%). The results of our study are consistent with this finding, with general surgeons having the highest referral rate. Other authors have also evaluated doctors' willingness to refer a patient, and it appears a discrepancy exists between willingness to refer and the actual referral rate. Foster et al. found that 23% of doctors indicated they would refer a severely obese patient for bariatric surgery, as long as the patient was a carefully chosen, appropriate candidate (22) . In more recent studies, higher referral rates have been reported. For example, Auspitz et al. found that 85.4% of physicians who had previously referred a patient would refer a family member for surgery compared to 55.6% of physicians who had not made a referral (23) . Another study found that 81.7% of general surgeons would refer a family member for bariatric surgery (16) .
In the present study, the main reason for non-referral was a lack of interest in bariatric surgery (37.3%) among some specialists. More specifically, orthopedics (67.6%) were the least interested, followed by endocrinologists (60.0%), gastroenterologists (55.6%), pulmonologists (38.7%), gynecologists (37.5%), physicians (35.0%), and cardiologists (34.1%). Additional reasons for nonreferral were patient refusal (35.3%), high operative costs (17.3%), lack of confidence in bariatric surgery (6.3%), and lack of access (3.7%). These results indicated that scarce knowledge of bariatric surgery seems to be the main reason for the limited penetration of bariatric surgery. Lower levels of knowledge were found to be associated with lower referral and bariatric treatment rates. Likewise, a lack of confidence in dealing with bariatric surgery influences the management of obesity (24) .
The role of bariatric surgery in treating obesity remains poorly understood. In a previous study, physicians who did not refer patients for bariatric surgery felt less comfortable explaining the types of surgical procedures available and providing care to patients after bariatric surgery (23) . Interestingly, another study found that even non-bariatric general surgeons were not confident in their abilities to manage complications of bariatric surgery; they pointed to inadequate training, resources, and equipment to treat this patient population as their reasons (16) . Almost half of our respondents expressed interest in learning about the guidelines of postoperative care for bariatric patients. There is a need to help doctors recognize that obesity is a chronic disease, and as such, it requires specific examination and approach. Policies are needed to increase doctors' knowledge of managing obesity, a modern epidemic, and improving the care of bariatric patients preoperatively and postoperatively.
The primary limitation of this study was the subjectivity of the self-administered questionnaire. In addition, this study was administered only to the population of doctors in Thessaly, Greece. Although we randomly selected our study participants from a government-run professional database that includes all physicians, any generalization to other populations would be inappropriate.
The penetration of bariatric surgery in the Thessaly medical community remains limited, despite the surgery's proven effectiveness in facilitating weight loss and resolving several obesity-related comorbidities. A great effort should be made to inform health-care providers about the evolution of bariatric procedures, the potential benefits they offer, and the existence of certified bariatric centers. This will allow doctors to provide optimum health care to patients who could benefit from bariatric surgery.
